April, 1941 to March, 1961 .
The type of operation performed on these cases was presented in the first paper.
RESULTS

Onset
Age and sex distributions
It is generally accepted that the incidence of stomach cancer is higher in the male than in the female, the male to female ratio ranging in Japanese literature from 1.8: 1 to 3.0: 1. In the present series, among 1988 patients 1392
were males and 596 were females; the male to female ratio was 2.3: 1.
The age distribution in the 1988 cases is shown in Table I . Approximately 88 per cent of the total cases were 40 years of age or older and the mode of distribution was in the sixth decade both for females and males. However, the relative age distribution in female patients was found to be biased toward the younger age as compared with that in males, supporting the general finding that stomach cancer occurs, as a rule, at a younger age in the female than in the male. In the Japanese literature, the relative frequency of stomach cancer patients aged 60 years or over ranges from 12.8 per cent to 23.6 per cent and is generally higher in recent statistics than in former ones. The analysis of the present series also indicated that the relative frequency of aged patients had considerably increased during the last 10 years. The incidence of stomach cancer in aged people seems to be comparatively higher in European and American countries than in Japan; the mode of age distribution was reported to be in the seventh decade in Swynnerton's series2> and in Shahon's series3).
Hereditary relation
A number of previous reports dealt with the hereditary aspects of stomach cancer, some of them introducing particular families in which the incidence of this disease was unusually high.
Today it seems to be generally accepted that stomach cancer is not hereditary in the exact sense, although some intrinsic factors which are related to the development of stomach cancer may possibly be inherent. Table II shows the frequency distribution of the number of near family members (grandparents, parents, and brothers and sisters) who died of malignant diseases, in the 1937 cases of this series for which detailed family histories were available. Those who had lost one or more of the mentioned family members due to stomach cancer were 17.8 per cent of the total, being significantly more common than in the control peptic ulcer cases in which the corresponding frequency was 9.1 per cent of the 265 cases. Those patients included a female whose paternal grandfather, maternal grandmother, mother and brother had all died of stomach cancer. Table V shows the earliest symptoms noted in the 1988 cases of stomach cancer. The most frequent symptoms were epigastric pain or discomfort. Other vague complaints in the epigastrium, such as heart burn, nausea, loss of appetite and belching, were among the common earliest symptoms. It should be emphasized here that stomach cancer remains symptomles until it has grown to a certain dimension or has spread to the adjacent organs. Therefore, the earliest symptoms described in the table do not always indicatE the initial symptoms exhibited by carcinoma of the stomach itself but may bE manifestations of intragastric or extragastric complications of the carcinoma 2. Duration of symptoms The duration of symptoms, or the length of the period from the onset of the earliest symptom to the admission to the authors' department, ranged in th, present series from less than three months to more than three years, although i was less than one year in the majority of the cases (74.2 per cent). Those who ha( suffered from various symptoms for a year or longer were approximately on TALE V. Earliest Symptoms in 1988 Cases of Stomach Cancer fourth of the total cases and some of them were considered to represent the incidence of stomach cancer secondary to benign diseases such as peptic ulcer or chronic gastritis.
The relation between the duration of the symptoms and the extent of cancer spread as revealed upon operation (Cf. the first paper1)) is shown in Table VI . The duration of the symptoms for a year or longer was more common in patients in Stage la (57 cases, 37.8 per cent of 151 cases) than in those in Stages Ib, II or III (26.8 per cent, 25.1 per cent and 22.9 per cent, respectively). This apparent paradoxical result is interpreted to be due to the fact that 25 of the mentioned 57 cases of Stage la had ulcer-carcinoma, the symptoms in these cases being partly those of chronic peptic ulcer. When such cases were excluded, the differences in duration of the symptoms became insignificant between the four groups. Thus the extent of cancer progress was revealed to be little related to the duration of the symptoms. In other words, the duration of the symptoms is not a useful measure for the extent of cancer progress, as might be expected from the fact that stomach cancer is, like cancer of other organs, symptomless for a considerable period of time and the onset of the earliest symptom is related to various complicated factors.
3. Chief complaints The chief complaints on admission of the 1988 stomach cancer cases are shown in Table VII .
The most frequent complaint was discomfort in the epigastric region which was mostly the feeling of distension or compression. One hundred and ninety-six of the 876 cases complaining of such epigastric dis comfort were associated with objective manifestations of pyloric stenosis. Most patients felt that those and other symptoms had been increasing in extent since they had percepted them first. Comparing Tables V and VII, it may also be noted that probable manifestations of somewhat advanced lesions, such as weight loss and palpable mass, were more common in complaints on admission than in the earliest symptoms.
4. Relation to the pathologic aspects of tumor Pain: A total of 1092 cases, 54.9 per cent of the 1988 cases, experienced epigastric pain of various duration. In these patients, the pain was dull in the majority and severe pain demanding analgetics was encountered in only 50 cases. Of these 50 cases, 37 were found to be in Stages II or III of cancer progress and 10 of the remaining 13 cases to have ulcer-carcinoma. Therefore it may be concluded that severe pain in the epigastrium is uncommon in stomach cancer and usually represents either advanced lesion or ulcer-carcinoma.
Ten of 14 cases complaining of back pain were advanced cases in which retroperitoneal lymph nodes were remarkably involved or the peritoneal cavity was extensively infiltrated.
All five cases associated with chest pain or so called retrosternal pain were those with advanced carcinoma of the cardiac region.
Epigastric distension: As mentioned before, epigastric discomfort was the most common symptom in this series, being observed in 876 of the 1988 cases. Of these patients, the presence of pyloric obstruction was evidenced in 196 cases. The other 525 cases (26.4 per cent of 1988) complained of persistent sensation of gastric distension, indicating stagnation of ingested food. Table VIII shows the relation between the incidence of epigastric distension and plyoric stenosis and the location of the tumor. The frequency was the highest for carcinoma of the pyloric region (lower third of the stomach) both in epigastric distension and in pyloric stenosis. This suggests that the disturbance in outflow of the gastric content mostly represents the direct influence of the tumor located near the pyloric ring, although it may be caused, much less frequently, indirectly by compression from the outside by metastasized lymph nodes or by cicatricial contraction of the lesser curvature due to ulcer-carcinoma in the body of the stomach. The relation of the incidence of these conditions to the extent of cancer progress, in 1260 cases of carcinoma of the pyloric region, is shown in Table IX . There was no considerable difference in the incidence of epigastric distension be tween the stages of cancer progress. Although the incidence of pyloric stenosis appeared to increase with cancer progress, stenosis was observed in a consider able number of cases of Stages la and Ib, the tumors in these cases being adjacent to the pyloric ring. This again indicates that epigastric distension and pyloric obstruction are usually local symptoms and have little relations to the extent of the extragastric spread of carcinoma. Dysphagia: All 84 patients with the chief complaint of dysphagia had carci noma in the cardiac region (upper third of the stomach) and accounted for 42.6 per cent of the 197 cases with carcinoma of this region. As to the extent of cancer progress, all but three of these cases were advanced ones in Stage II or III; the exceptional three cases of Stage I were those with tumors at the esophagocardiac junction. In 48 of the 84 cases (3.9 per cent of the 197 cases of carcinoma of the cardiac region), dysphagia was the earliest symptom.
Beside the above cases, 11 patients with extensive carcinoma complained of slight dysphagia. In all of these cases, carcinomatous infiltration to the cardia or marked metastasis to the paracardiac lymph nodes was evidenced.
Hematemesis and melena: Hematemesis and/or melena were the earliest symptoms in 42 cases (2.1 per cent) of this series and the chief complaints on admission in 61 cases (3.1 per cent). Among the latter cases, the extent of cancer progress was la in nine, Ib in 16, II in 23 and III in 13, the incidence in the respective stages being 5.9 per cent, 3.4 per cent, 2.9 per cent and 2.1 per cent. That the incidence of bleeding was more common in Stages la and Ib than in more advanced ones was found to be due to that 11 cases of ulcer-carcinoma were included in the 25 patients of Stages la and Ib.
In 13 of the 42 cases of stomach cancer with chief complaints of hematemesis and/or melena, the bleeding was so serious that immediate treatments were demanded. These cases account for 11.5 per cent of the 113 instances of serious or massive upper gastrointestinal bleeding which the authors encountered during the same 20 year period.
Other symptoms: Table X shows the relation between stages of cancer progress and some of the chief complaints in stomach cancer cases. It may be seen that the loss of weight, anorexia, palpable tumor and general weakness became more common as cancer progressed, indicating that the incidence of these symptoms are usually related to the advance of the lesion. However, it should be also noted that weight loss was the chief complaint in more than 20 per cent of Among various objective symptoms exhibited by the 1988 cases of this series, statistics concerning palpation of the tumor and pyloric obstruction are shown in this chapter.
Tumor
As mentioned before, palpable mass in the abdomen was the earliest symptom in 2.7 per cent of the present series and the chief complaint on admission in 12 .2 per cent. Tumors to be discussed here are those which were objectively revealed by palpatory examinations.
The tumor was palpated by simple physical examination in 1404 (70 .6 per cent) of the 1988 cases and in the additional 164 cases (8 .2 per cent) the tumor was evidenced by fluoroscopic palpation, the final palpability rate being 78 .8 per cent in this series.
Technical problems being excluded, whether a tumor can be palpated mainly depends on the morphologic aspects of the tumor including the location , size and extent of spread, as will be mentioned below . Besides, accessory factors such as thickness and tension of the abdominal wall may also be related to the palpability . The palpability rate of stomach cancer ranges between 60 and 90 per cent in the Japanese literature and between 30 and 50 per cent in the American and European literatures. One of the reasons for the lower rates in Western countries may be the common occurrence of corpulent people in those countries .
Relation to morphologic aspects of tumor: Table XI shows the relation between the size and the palpability of the tumor . Tumors measuring less than 10 cm2 in product of longitudinal and transverse diameters were much less frequently palpable than larger tumors. The relations of the palpability to the location of the tumor and the extent of cancer progress is demonstrated in Table XII Site and mobility: Among 1404 cases of stomach cancer whose tumors were palpated by simple physical examination, the mass was situated in the epigastrium in 1320 cases (94.0 per cent), in the right hypochondrium in 36 (2.0 per cent) and in the left hypochondrium in 28 cases (1.9 per cent). Of 1568 tumors detected by simple or fluoroscopic palpation, 1060 (67.6 per cent) were considerably movable but the mobility was little or absent in the remaining 508. The resectability rate was 48.8 per cent for the unmovable tumors and 91.3 per cent for the movable tumors, being much lower in the former. On the other hand, the resectability rate for unpalpated lesions was 86.7 per cent and a little lower than that for palpated tumors with considerable mobility, probably reflecting the fact that the former include advanced carcinomas which spread diffusely with little tendency toward the formation of palpable masses.
Pyloric obstruction
As aireaay mentionea m ine cnapier on suojective symptoms, pyloric obstruction was confirmed in 196 of the 1988 cases of this series. Pyloric obstruction is also caused by various conditions other than stomach cancer. In a total of 432 cases of pyloric obstruction encountered at the authors' department during the same 20 year period, the most frequent cause was peptic ulcer (230 cases, 53.2 per cent) and stomach cancer (the mentioned 196 cases) was next to this in frequency.
Laboratory Findings
Hypochlorhydria of the gastric content
It is generally known that most of stomach cancer cases are associated with a decrease in acidity of gastric juice, the frequency of such cases ranging in the literature from 67 to 90 per cent. Table XIII shows the statistics for 1867 cases of this series on which gastric analyses were performed. In the table, achlorhydria refers to the absence of free hydrochloric acid in the gastric content, hypo chlorhydria to the acidity of free hydrochloric acid less than 20 clinical units , normochlorhydria to that ranging from 20 to 40 units and hyperchiorhydria to that of 40 units or more. Ulcer-carcinomas and carcinomas not related to peptic ulcer, which are referred to in this chapter as primary carcinomas, were taken into separate consideration. The incidence of achlorhydria and hypochlorhydria was 84.1 per cent in this series. In ulcer-carcinoma cases, 44.2 per cent were associated with normal or increased acidity, whereas 86.3 per cent of primary carcinoma cases exhibited achlorhydria or hypochlorhydria.
Relation to morphologic aspects of tumor: According to Ko4) who previously analyzed the relations of gastric acidity to various morphologic aspects of stomach cancer in 1393 cases of this series, the relation to the extent of cancer progress was as shown in Table XIV . It was found in the ulcer-carcinoma cases that the incidence of achlorhydria and hypochlorhydria became higher as the lesions progressed, but no considerable correlation was revealed in primary carcinomas between the gastric acidity and the extent of cancer progress. This finding indicated that the decrease in gastric acidity was not such type of symptom that increased in extent with the progress of carcinoma so far as primary carcinoma was concerned.
As to the relation to the size of tumor, it was revealed that the frequency of decreased gastric acidity somewhat increased with the tumor size. However, inasmuch as the incidence of achlorhydria or hypochlorhydria was as high as approximately 65 per cent for very small tumors measuring less than 10 cm2, in cases of primary carcinoma, the decrease in gastric acidity was supposed to take place in the very early stage of cancer progress or even prior to cancer develop ment as previously suggested by Comfort5).
Carcinoma of the stomach is usually associated with various extents of chronic gastritis, frequently with chronic atrophic gastritis in which the proper gastric glands undergo atrophic degeneration. Therefore it is quite probable that the change in gastric acidity in the case of stomach cancer is also related to the grade and extent of the accompanying gastritis. Ko's analysis confirmed this relationship and indicated that gastritis was one of the factors concerned to the decrease of gastric acidity in stomach cancer.
2. Occult blood in the stool It was mentioned before that hematemesis and/or melena was observed in approximately 3 per cent of the cases of the present series. Table XV shows the frequency of occult bleeding of stomach cancer as revealed by the benzidine paper test of the stool performed on 1813 cases of this series. The test gave positive results in 1736 cases (95.8 per cent) and no considerable correlation was found between the incidence and the extent of cancer progress. The occult blood in the stool may be regarded to be a common local symptom of stomach cancer, although it is not specific to carcinoma nor to stomach diseases.
3. Anemia Statistics to be shown in this section was prepared and previously published in Japanese by Koma6) of the authors' department, on the basis of 1628 cases of this series.
First, Table XVI summarizes the results of red cell count and hemoglo binometry of these cases. A total of 1161 cases, 71.3 per cent of the 1628 cases, were judged to be anemic, being associated with a red cell count less than 4 millions or a hemoglobin content less than 70 per cent Sahli. When the grade of anemia is classified to be slight (RCC 3.00-4.00 with Hb 60 or higher, or fib 60 80 with RCC 3.00 or more), medium (RCC 2.50-3.00 with Hb 50 or higher, or Hb 50-60 with RCC 2.50 or more) and marked (RCC less than 2.50 and/or Hb less than 50), it was slight in 810 cases, medium in 205 and marked in 146.
Relation to morphologic aspects of tumor: Table XVII shows the relation between the incidence of anemia and the extent of cancer progress. Although the incidence of anemia, especially that of marked anemia, increased as carcinoma progressed, approximately 64 per cent of the cases of Stage la, in which the lesion was entirely limited to the stomach, exhibited detectable anemia. The relation of anemia in stomach cancer to the tumor size is shown in Table XVIII . Although the tumor size appears to be a significant factor influencing the incidence and Of 70 cases preoperatively diagnosed to be peptic ulcer, 11 were those subjected to emergency operation without sufficient preoperative examinations, for acute massive bleeding or perforation of the stomach. In 21 of the remain ing 59 cases, carcinomatous lesions were microscopic in their magnitude and limited to the margins of preexisted peptic ulcers. Such cases of early ulcer carcinoma may be beyond the scope of roentgenographic diagnosis.
In 24 cases with the preoperative diagnosis of pyloric obstruction, marked stagnation of gastric content as well as dilatation of the stomach unabled detailed roentgenographic, endoscopic and cytologic studies . Carcinoma was suspected in eight of these cases, but the obstruction was erroneously considered to be benign in the remaining 16.
Seven of 11 cases preoperatively diagnosed to be gastric polyp were those with malignant degenerated polyps in which the carcinomatous lesions remained at a microscopic level. However, in the remaining four cases , carcinomas of macroscopic dimension coexisted with polyps and the former were overlooked in preoperative examination while the latter were revealed . This indicates that careful examinations of the entire stomach should be performed at roentgenogra phy when, and even when the presence of gastric polyps was confirmed.
Six cases with preoperative diagnoses of pancreatic, hepatic or mediastinal tumors were those in which metastatic lesions were remarkable as compared to the rather small primary tumors ; the former had been manifested by preoperative examinations while roentgenographic studies had failed to demonstrate the latter. These cases were all experienced in the former period in which roentgenography was the only effective tool for diagnosing stomach cancer. Accurate diagnosis might have been possible if cytologic and endoscopic examinations had been available.
Recent improvement in diagnosis
The accuracy of preoperative diagnosis of stomach cancer has been much increasing since the introduction of cytologic and endoscopic techniques.
When the diagnosis accuracy of this series is calculated for each of the four consecutive 5-year-periods, it was 97.1 per cent in the last five years as compared with approximately 93 per cent in the first and second 5-year-periods in which cytologic and endoscopic examinations were not available (Table XX) . As shown in Table XXI , the accuracy of preoperative diagnosis was signi ficantly lower for cases in the Stage la, in which carcinoma was completely limited in the stomach wall, than for those in the advanced stages.
In 65 cases of this series in which carcinoma was limited to the mucosa or submucosa of the stomach without affecting the muscle layer, preoperative diagno sis was accurate only in 42 cases, or 64.6 per cent, inaccurate diagnoses being peptic ulcer in 16 cases and gastric polyp in seven. However, when the diagnosis accuracy of these cases was evaluated considering whether a cytologic study was performed beside roentgenography, the rate of accurate preoperative diagnosis was 52.5 per cent (21 of 40) for cases diagnosed by roentgenography alone and as high as 84.0 per cent (21 of 25) for those subjected to roentgenographic 
